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(54) Passenger control unit with security control 

(57) A multi-passenger vehicle having individual 
video devices (20,23) lor each passenger IncSudes a 
hand-held control unit (18) for the video that is remova- 
t3ly mounted in the passenger seat structure (10.16) to 
enable a passenger in one seat to remotely control the 
video mounted in the seat directly ahead of the passen- 
ger to perform a number of different functions including 
selecting video or audio channels and playing video 
games. The video display device (20.22) includes an 
infrared receiver (60) that receives and responds to 
infrared signals transmitted from an infrared transmitter 
(50) contained in the tiand-held control unit The harvJ- 
held passenger control unit is removal^ mounted in a 
recess (40) in the passenger seat arm (16). and an 
electrical sensor (54,56) is provided lor security pur- 
poses to remotely signal when the passenger control 
unit is installed in the seat arm. The video display device 
includes a seat electronics box (24) that is cable (30) 
connected to a remote signal source where the hand- 
held control unit includes a telephone handset. A tele- 
phone unit (70) is nfK>unted in the display device to both 
receive and transmit infrared signals to cany voice com- 
munication to and from the passenger control, arxJ the 
latter then also includes an infrared receiver (74). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Reld of the Invention s 

The present invention relates to multiple passenger 
vehicle entertainment systems, and more particularly 
concerns an improved passenger control unit tor com- 
munication with an Individual passenger audio or video 
apparatus. 

2. Description of Related Art 

Passenger entertainment systems in muK-passen- 
ger vehicles, such as commercial aircraft fw example, 
have included a set of passenger operated control but- 
tons nrx>unted to the side of an armrest of the passenger 
seat allowing the indvidual passenger to control and 
select a number of different audio channels. More 
recently, in addition to audio channels, individual video 
displays have been provided in the back of the passen- 
ger seat for visual access by a passenger sitting in the 
seat immediately behind the seat in which the video dis- 
play is nx>unted. In some instances control of the video 
display is still provided by control buttons that are 
mounted on the side of the passenger armrest. TTtese 
control txittons Indude general service txjttons to allow 
the passenger to call an attendant, to operate individual 
overhead lights, and also indude buttons to select audio 
or video channels and to control audio volume, among 
other functions that may be availabia The location of 
the control buttons on the side of tiie armrest is incon- 
venient and difficult for the passenger to see and oper- 
ate. However, the control buttons cannot be placed on 
the upper side of the armrest, where tiiey would be most 
convenientiy available, because of servidng problems 
and the possibility of spilling liquids. 

One concept for a removable passenger control 
unit is described in a co-pending application for CX)RD 
RETRACTOR MECHANISM, Serial No 08/156,161, 
filed November 23, 1993 (PD-A93003, attorney's docket 
96-205) invented by f^chard A. Bertagna and Dwight G. 
Westover and assigned to the assignee of the present 
application. TTiis disclosure of this prior application is 
incorporated by this reference as though set forth fully 
herein. In ttie prior application of Bertagna and 
Westover a removable hand-hekl passenger control unit 
is connected to the seat structure tiy means of an elec- 
trical cable that sends signals from the hand-held con- 
trol unit, through the passenger seat, and then down to 
and beneath the floor and ip through the seat to the dis- 
play device on the seat ahead. Similarly, telephone 
handsets mounted in ttie seat structure are connected 
by a retractable electric signal carrying cable. The 
retractat)le electrical cable also performs an auxiliary 
function of providing security for the renxsvable control 
unit or phone handset because it ensures that the con- 
trol unit or handset will not inadvertentiy be renmved 



from the seat area. The cord or caSoie retractor is subject 
to wear and related problems that are due, in part to the 
repetitive flexing, bending, pulGng and foUing of the 
electric cable as it moves between extended and 
retracted positions. A retractable, foldable or wind-up 
electric cable can be subject to damage to the various 
electrical connections at the cable ends, and the 
extended cable itself is also susceptible to inadvertent 
damage. 

Accordingly, it is an object of the present invention 
to provide a passenger control unit and a vehicle pas- 
senger oonrvnunication system that avoids or minimizes 
above mentioned problens. 

SUMMARY OF THE IfMVENTION 

In canning out principles of the present invention in 
accordance with a preferred enixxfiment thereof, a seat 
electronics fcx)x configured and arranged to receive sig- 
nals from a remote source is coupled to an output 
device, such as a video display or a phone unit ttiat 
indudes an Infrared receiver. A passenger control unit 
that is removably nrxxjnted to the seat structure is 
arranged to send infrared signals to the infrared receiver 
for use by the output device, and security means are 
provided to assure ttiat the passenger control unit is 
returned to its proper place in the passenger seat struc- 
ture. The security means may take one of several differ- 
ent forms, such as an electric or similar sensor that 
detects and remotely signals the nK)unting of the control 
unit in the passenger seat a t>attery charging circuit that 
charges a battery in the control unit only when the latter 
is installed in its proper position in the seat, with rennote 
indication of proper operation of the t>attery charging, or 
a simple non-eledrical string or line that physically limits 
renfK>val of the control unit t>eyond a selected distance. 

The use of infrared transmission, at least from the 
hand-held control unit to the video display, or tx>th to 
and from a hand-heM telephone handset and a phone 
unit in the seat back, provides for the maximum flexibility 
and convenience of use of the handset by the passen- 
ger, whereas the security device protects against loss or 
theft of the relatively expensive control unit with its bat- 
tery, transmitter and/or transmitters and receivers. 
Where an electrical or equivalent security sensor is 
used, the passenger control unit is completely free of 
and unattached to the seat structure, thereby providing 
optimum convenience wittiout compromising security. 

As one type of electronic security, an installation 
recess provided in the passenger seat annrest may 
include a set of electrical contacts which electrically and 
physically engage a corresponding set of electrical con- 
tacts on an outer suriace of the removable hand-held 
unit when the latter is properiy returned to its installed 
position within the armrest recess. This not only pro- 
vides for charging of the battery of the hand-held unit 
but by virtue of remote nrxxiitoring of the flow of charg- 
ing cun^ent also provides a remote indication of tiie 
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proper reinstallation of the hand-held unit in the passen- 
ger seat armrest 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

In the accompanying drawings: 

FIG. 1 shows a pair of passenger seats of a mutti- 
passenger vehicle, illustrating one possjt)le relation 
of the various elements and showing the use of a io 
hand-held control unit for controlling the display of a 
video screen; 

FIG. 2 illustrates a passenger seat arntrest with a 
detachat)le control unit installed in the armrest; and 
FIG. 3 is a perspective view showing a general rela- is 
tion of ttie passenger seat armrest the detached 
hand-held control unit and the seat electronics box. 
together with its video display device. 

DESCRIPTION OF THE PREFERRED EMBODI- 20 
MElSfTS 

Illustrated in FIG. 1 is a pair of in-line seats 10 and 
12 of a multi-passenger vehicle, such as an airplane, 
with the first seat 10 having a passenger 14 seated in a 25 
seat structure that includes an armrest 16. The passen- 
ger holds in his harxJ a control unit 18 that controls a 
video display device 20 thai is rTX)unted in the t)ack of 
the forward seat 12 and which display device is visually 
access9)le to the passenger 14 in the reanward seat 10. 30 
The seats shown are merely illustrative of two adjacent 
seats of a conmion arrangement of seats of a nulti-seat 
vehicle. VSarious types of signals, audio and video chan- 
nels, information signals, and the like, are distributed to 
each of the passenger seats, which may t>e as many as 35 
300 or nK>re in numt>er in a given vehicle, in a manner 
such as described in a U. 8. Patent for ALTTDMATIC RF 
EQUALIZATION IN PASSENGER AIRCRAFT VIDEO 
DISTRIBUTION SYSTEM of Innng Rabowsky and Rteh- 
ard E. SWar. U. S. Patent No. 5.214.505 on May 25. 40 
1993. As described in detail in the this patent the distri- 
bution system includes generally centralized remote 
sources of audio and vkieo inputs distributed by electri- 
cal cables passing under the f k)or of the aircraft to indi- 
vkiual seats of the vehk;le. Each seat includes a video 45 
display device, such as display device 20 in the t>ack of 
fbnward seat 12. and a comparable display device 22 in 
the back of reanward seat 10. Display device 22, of 
course, is for use kiy a passenger in a seat (not shown) 
positioned behind rearward seat 10. Electrical signals so 
are distrilxited by cable to individual video displays via a 
seat electronics box (SEB) 24 that is individual to each 
particular seat (or to a group of seats). Preferably there 
is one of these seat electronics boxes for each seat. The 
seat electronics box includes suitat)le electronics, ss 
including a substantially conventional programmed 
microprocessor for selecting signals from a transmitting 
cable 30, and sending these signals by wire, together 
with appropriate electrical power, to the passenger con- 



trol unit in seat 10 and to the video cfisplay device in seat 
12. Various signals are transmitted from a remote 
source 36 along electric cable 30 to the seat electronics 
box 24, which in tum may transmit certain signals back 
along cable 30 to the same or some additional revnatQ 
source, as will be descrit>ed below. The seat electronics 
box may t>e a separate box connected t)y a cat)le 32 to 
the display device 20 and via a cat3le 34 to the passen- 
ger seat structure, such astothearmrest16and thence 
to the control unit 18 (when the latter is properly 
Installed in its seat structure location, armrest 1 6. as will 
be described betow). The seat electronics txsxes 24 
may be suitably located as considered most convenient. 
They nftay be nxxjnted under the floor of the vehicle 
passenger compartment, as Illustrated in FIG. 1, or 
some or all of their electronics circuitry may be com- 
bined witti the video screen 20 arcl mounted in the dis- 
play device that is secured to the back of the seat 1 2. 

Control unit 18 is detachably and removably con- 
nected to the seat structure 10, preferat)ty in a recess 
within armrest 16. as will be descrik>ed betow. and con- 
tains a plurality of control buttons for control of rarious 
service functions and control of the display devica Thus 
the passenger, by operating the various control buttons 
of the control unit, may select audio or video channels, 
may play a video game in which various symbols are 
controlled and moved over the screen by appropriate 
control buttons or the like on tiie control unit, or may 
summon a flight attendant, operate seat lights or per- 
form other functions normally availat)le to a passenger. 

The control unit 18 is nrKXJnted in a recess 40 (FIG. 
3) formed in the side of the seat armrest 16. FIG. 2 illus- 
trates the control unit properly installed in the anmrest 
recess from whteh it may t>e readily removed by the pas- 
senger for control of the display, playing vkJeo games or 
the lika 

FIG. 3 illusti-ates the control unit 18 completely 
removed from the recess 40 in armrest 16 for use in 
controlling the video display devk;e 20. Seat electronics 
kx2x 24. as previously mentioned, may either be installed 
beneath the floor under the seat and connected to the 
display device by means of a cable 32, or may be made 
part of the display device and installed together with the 
display device in the seat back. 

Passenger control unit 18 includes a plurality of 
operating buttons collectively indicated at 46 and an 
infrared transmitter 50 that sends out infrared signals of 
varying types and t)earing selected control information 
according to control signals produced by operation of 
the different ones of buttons 46. Also included in the 
control unit 1 8 is a k)attery 52 connected to operate var- 
ious drcuits, including tiie transmitter 50 of the control 
unit Battery 52 is connected to a set of contacts 54 
fbmned at one side on the exterior of the control unit. 
Electrical contacts 54 are anranged on the outside sur- 
face of the control unit so that when the control unit is 
reinstalled in the recess 40 of the armrest in the position 
and orientation shewn in FIG. 2 contacts 54 will electri- 
cally engage a set of contacts 56 that are formed in one 
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wall of the recess 40 that receives the reinstalled pas- 
senger control unit. Recess contacts 56 are connected 
t3y electrical cable 34 through either a junction box or to 
the seat electronics box 24. which in turn is connected 
via cable 30 to remote source 36 which may also 5 
include audio and video signal sources, power sources, 
and remote security sensor. Input cable 30 includes 
electrical lines that send the various signals from the 
remote sources and. via the seat electronics t>ox, to the 
video display 20 (audio and video channels, for exam- 10 
pie) and also sends power via cattle 34 for charging bat- 
tery S2 when the control unit is installed in the seat 
recess. An appropriate t)attery charger 58 may be 
nx>unted in the armrest 16 or in a remote location lor 
sending battery charging current to the passenger con- 75 
trol unit via seat contacts 56 and control unit contacts 
54. 

Bectronic display device 20 includes an infrared 
receiver 60 that receives infrared signals transmitted by 
the hand-held control unit transmitter 50 arxJ utilizes 20 
these signals for control of the display device or for 
operation of a video game or other passenger controlla- 
ble video saeen display. 

Because the control unit is removable and is effec- 
tively seK-contained. being powered t>y its battery 52. it 25 
requires no connection whatsoever to the seat structure 
or armrest However, it is possible that the passenger 
nay forget to ranstall the confrol unit into the recess 40 
after use has been completed, or for other reasons may 
fail to replace the control unit The control unit with its 30 
physical structure and relatively complex electronics is a 
costly item, and steps must be taken to prevent the loss 
of such control units t>ecause of the cost to the vehicle 
operator and also because of the inconvenience to sut>- 
sequent passengers. Accordingly, security is provided 35 
to renfK>tely signal the proper reinstallation of the pas- 
senger control unit. Preferatily security is provided in the 
form of an electrical sensor to detect proper reinstalla- 
tion of the control unit Such a sensor may take many 
different forms. In the illustrated arrangement the bat- 40 
tery charger and its contacts 54.56 provide such renxrte 
sensing in that the battery charger 58 begins to operate 
whenever the passenger control unit is properly rein- 
stalled in the armr^tj^ec^ and the control units elec- 
trically engage tfiearmrest or recess contacts 56. 4S 

When arxi only when the passenger control unit is 
property reinstalled in the armrest recess, contacts 54 
and 56 are engaged and charging of the battery 52 
commences. Charging current is applied from remote 
source 36 via the SEB 24 and along cable 34. Occur- so 
fence of the flow of such charging current may be mon- 
itored at remote source 36 to indicate that the battery is 
charging, and. therefore, that the passenger control unit 
has been properly reinstalled. For example, upon com- 
pletion of a flight just t}efore landing, the entertainment 55 
system is shut off and passengers are requested, via 
the aircraft public address system, to return the control 
units to the armrest recesses. At that time the charging 
current to batteries of all the passenger control units 



may t>e monitored by the aircraft aew. The flight attend- 
ant may approach each passenger whose control unit is 
not properly installed and to assist with reinstallatk)n. 
Alternatively, an audit)le or visual announcement may 
be made at the incfividual seat in which reinstallation 
has not been accomplished in order to remind the pas- 
senger of the need to replace the control unit. 

Alternate forms of the reinstallation sensor, shown 
in FIG. 3 as including the battery charging electrical 
contacts 54,56. may be simply take the form of a micro- 
switch tfiat is actuated upon proper reinstallation to 
dose a circuit that provides an appropriate signal to a 
remote kx^ation. In sonrre situatx>ns it may be found 
desirable to add a k>ackup security system in the form of 
a tether 66 (FIG. 3). which is not an electrical cattle arxi 
carries no electrical signals, but is merely a line or string 
that prevents complete remcval of the passenger con- 
trol unit from the general vrctnity of the passenger seat 
Preferably, the physical tether is omitted and only an 
electrical security sensor is used. 

Where telephone oomnunication is desired, the 
passenger control unit 18 will include a substantially 
conventkHial telephone handset fbrnning part of the pas- 
senger control unit and including both hearing and 
speaking microphones as in a conventional telephone 
handset In such a system the seat electronics box or its 
incorporated display device 20 will include not only the 
infrared receiver 60 but an infrared transmitter 68 Ifiat is 
connected to a phone unit 70. whk^h in turn, connects, 
via the electronics of the seat electronics box 24, to a 
phone line ttiat is included in the input cabUe 30. Thus, 
voice signals are transmitted from a remote location 
electrically along cable 30 and via the seat electronics 
txix 24 to the infrared transmitter 68 of the seat electron- 
ics box. The transmitter 68 transmits the incoming voice 
signals via infrared transmission to an infrared receiver 
74 in the passenger control unit 18. Receiver 74 con- 
verts infrared signals to electrk:al signals and sends the 
received voice signals to the receiving transducer of the 
control unit for changing the electrical vok:e signals to 
audible sound. Similarly, a passenger who speaks into 
the hand-held control unit mouthpiece has his voice sig- 
nals communk»ted to the infrared transmitter 50. which 
sends these vok^e signals by infrared transmisskxi to 
infrared receiver 60 of the seat electronics box for 
changing these signals to electrk:al signals that are fed 
via the seat electronics box and cable 30 to a remote 
location. 

It will t>e readily understood that only wtiere two- 
way communication between the passenger control unit 
18 and device 20 of the seat electronics box 24 is 
desired, is it necessary to mount both infrared transmit- 
ters and receivers in both the control unit and the seat 
electronks box (or display device). Where the passen- 
ger entertainment system does not have a telephone 
capability it is not necessary to provide any communica- 
tion from the video display portion of the seat electron- 
ics ftx>x/display combination (except for the electrical 
power and nmiitoring signals fed along electrical cable 
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34 from the seat electronics box to the armrest). In such 
a case, without telephone capability; passenger control 
unit 1 8 includes only the Infrared transmitter 50 and seat 
electronics box 24 and its display device 20 mount only 
an infrared receiver, since no information other than vis- 5 
ual information is transmitted from the video display 
device to the passenger. 

It will be seen that there have been descrik>ed meth- 
ods and apparatus for a vehicle passenger communica- 
tion system embodying a completely free and detached 10 
or a sut)6tantially free and detached passenger control 
unit that enables remote passenger control of the dis- 
play device on the back of the seat ahead of him or in 
some other acQacent location while maintaining ade- 
quate security to minimize the possit)i!ity of loss or theft is 
of the detached control unit. Security may k>e provided 
either by a suitable electrical sensor which detects and 
remotely signals proper reinstallation of the control unit 
in the seat structure. Such security may be backed up 
t>y an ordinary non-electrical restraining tether that is 20 
provided in addition to the electrical sensing and signal- 
ling contacts As an additional or atternate arrangement 
the passenger seat control unit may provide for tele- 
phone communication utilizing two-way infrared trans- 
mission t>etween the harKl-hekJ passenger control unit zs 
and a phone unit in the neaiby seat electronics box. 
again with security provided t>y a suitable electrical sen- 
sor. In one embodiment the electrical ser^r fakes the 
form of sets of electrical contacts in a recess in the arm- 
rest that receives the reinstalled passenger control unit 30 
and a mating and engaging set of electrical contacts on 
the passenger control unit which send battery charging 
current to a recharge a battery mounted in the passen- 
ger control unit 

35 

Claims 

1. A vehicle passenger communication system com- 
prising: 

40 

a passenger seat structure (10), 
a seat electronics box (24) that is configured 
and arranged to receive signals from a remote 
source (36), said seat electronics box including 
an infrared receiver (60) and an output device 45 
(20) coupled to said receiver, 
a passenger control unit (18) removably 
nwunted to said seat structure for sending 
infrared signals to said seat electronics box 
receiver, and so 
an electrical security sensor (54,56) configured 
and arranged to provide a predetermined posi- 
tional relation between said removat)le control 
unit and said seat structure. 

55 

2. The vehicle passenger communication system of 
Claim 1 wherein said security sensor comprises an 
electrical sensor (54,56) in said seat structure that 



is activated mounting of said passenger control 
unit to said seat structure. 

3. The vehicle passenger communication system of 
Claim 1 wherein said security sensor comprises a 
cable (32) for sending seat electronics box signals 
to said passenger control unit from said seat elec- 
tronics box. 

4. The vehicle passenger communication system of 
Claim 3 wtierein said means for sending seat elec- 
tronics box signals comprises mutually engageable 
and disengageat)le electrical contacts (54,56) on 
said passenger control unit and said seat structure 
configured arxJ arranged to transmit electrical sig- 
nals between said passenger control unit and said 
seat structure. 

5. The vehicle passenger communication system of 
Claim 1 wherein said security sensor comprises 
mutually detachat)le arxi mutually engageat)le elec- 
trical contacts (54,56) on saki seat structure and 
said control unit configured and ananged to trans- 
mit an electrical signal between said seat structure 
and said control unit when said control unit occu- 
pies said predetermined positional relation relative 
to said seat structure. 

6. The vehicle passenger communication system of 
any one of Claims 1, 3 and 4 wherein said security 
sensor includes a physical tether (66). 

7. The vehicle passenger commurocation system of 
Claim 1 wherein said security sensor oonprises an 
electrical sensor for remotely signalling the mount- 
ing of said passenger control unit to said seat struc- 
ture. 

8. The vehicle passenger communication system of 
Claim 1 wherein said seat electronics txsx includes 
a video screen (20) for providing a controllable dis- 
play, and wherein said passenger control unit 
includes control elements (46) for controlling said 
display on said vMeo saeen. 

9. The vehicle passenger communication system of 
Claim 1 wherein said passenger control unit com- 
prises a hand-held telephone set (18). and wherein 
sakJ seat electronics txix includes a telephone unit 
(70) for receiving and transmitting audio signals 
from and to a remote location, said seat electronics 
tx>x including an infrared transmitter (68) for trans- 
mitting audio signals to said passenger control unit 
from sakJ seat electronics box telephone unit, and 
wherein said passenger control unit includes an 
infrared receiver (74) for receiving infrared signals 
transmitted from said telephone unit (70). 
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10. The vehicle passenger communication system of 
Claim 1 wherein said passenger control unit 
includes a battery (52), said seat electronics box 
including a battery charger (58). said security sen- 
sor including a set of seat electrical contacts (56) in 5 
said seat structure connected to said battery 
charger, set of control unit electrical contacts (54) 
on said control unit connected to said battery and 
configured and arranged to physically and electri- 
cally engage said set of seat electrical corrtacts w 
when said passenger control unit has at least a por- 
tion thereof in physical contact wHh a portion of said 
seat structure 
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